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PROBLEM TO BE SOLVED: To provide an image 
forming device capable of assuring the excellent image, 
the high quality, supreme durability by preventing toner 
escaping, the toner sticking on the image carrier surface, 
abnormal sound, abnormal vibration, a blade turning up or 
the like. 

SOLUTION: As for this image forming device provided 
with the cleaning device 2 equipped with the cleaning 
blade 3. a piezoelectric element (vibration imparting 
device) 15 for imparting the vibration on a cleaning blade 
3. It is preferable that the vibration wave shape imparted 
on the cleaning blade 3 is the standing wave, provided 
with the frequency and the amplitude required for 
satisfying energy for bringing the cleaning work. 
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[0038] Fig. 1 is a schematic sectional view of a relevant part of an image 
forming device according to the present invention. In Fig. 1 , reference sign 1 
denotes a photosensitive drum serving as an image carrier, which rotates in a 
direction of arrow A. A cleaning device 2 serving as a cleaning unit, and a 

10 pre-exposing light source 5, a primary charger 6, a developing device 7, and a 
transfer charger 8 which are various processing devices for 
electrophotographic recording are arranged around the photosensitive drum 1. 
In the cleaning device 2, a cleaning blade made from elastomer such as 
polyurethane rubber is pressed against the photosensitive drum 1 and brought 

15 in pressure-contact therewith by a pressurizing spring 4. 

[0039] Therefore, in this image forming device, after surface charge on the 
photosensitive drum is removed by the pre-exposing light source 5, the 
photosensitive drum 1 is evenly charged by the primary charger 6, so that light 
image exposure is performed on a light-exposing region 9. Thereby, an 

20 electrostatic latent image corresponding to the light image is formed on the 
photosensitive drum 1, and the electrostatic latent image is developed by the 
developing device 7 to be visualized as a toner image. Thereafter, the toner 
image formed on a surface of the photosensitive drum 1 is transferred on a 
transfer material 11 conveyed by a conveying unit 10 according to work of the 

25 transfer charger 8, the transfer material 11 transferred with the toner image is 
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separated from the photosensitive drum 1 while carrying the toner image, and 
it is conveyed to a fusing unit 12 by the conveying unit 10. After the transfer 
material 11 conveyed to the fusing unit 12 is fused with the toner image, it is 
conveyed outside the device. 
5 [0040] On the other hand, residual toner on the surface of the photosensitive 
drum 1 without being transferred to the transfer material 11 in a transfer portion 
reaches the cleaning device 2, where the residual toner is scraped from the 
surface of the photosensitive drum 1 on to a scooping sheet 13 by the cleaning 
blade 3 pressed by the pressurizing spring 4. Waste toner scraped on the 
10 scooping sheet 13 is conveyed to a waste toner container (not shown) by a 
waste toner conveying screw 14 provided in the cleaning device 2 to be 
collected therein. 

[0041] Energy required for scraping residual toner on the surface of the 
photosensitive drum 1 in the cleaning device 2 is provided by elastic energy 
15 accumulated in an edge portion of the cleaning blade 3 when the edge portion 
of the cleaning blade 3 deforms following a rotational direction of the 
photosensitive drum 1 due to a frictional force between the edge portion and 
the surface of the photosensitive drum 1. 

[Q042] Accordingly, in order to make a cleaning ability in the cleaning device 
20 2 appropriate, it is necessary to perform a selection about a shape of the 
cleaning blade 3, the material for the cleaning blade 3 (various physical 
properties such as Young's modulus, Poisson's ratio, and modulus 
(stress-strain curve)) and determine a pressing force (a load imparted by the 
pressurizing spring 4) of the cleaning blade 3 to the surface of the 
25 photosensitive drum which is an image carrier. 
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[0043] By making the above conditions (in particular, the pressing force of the 
cleaning blade 3 to the surface of the photosensitive drum 1) appropriate, 
Stick-Slip motion of the edge portion of the cleaning blade 3 that is the actual 
cleaning work described above can be performed. At that time, a vibrating 
5 state (amplitude and frequency) of the Stick-Slip motion is determined 

unambiguously according to the pressing force (frictional energy) of the edge 
portion of the cleaning blade 3 to the surface of the photosensitive drum 1 . 
Accordingly, if the pressing force is always constant, problems such as toner 
escaping, surface flaw on the photosensitive drum 1 , the toner sticking on the 
10 surface of the photosensitive drum 1, abnormal sound, abnormal vibration, or a 
blade turning up do not occur, so that a stable cleaning work can be achieved. 

[0073] As is clear from the above explanation, according to the present 
invention, since a device that applies vibrations to a cleaning blade or a device 

15 that detects a vibrating state of the cleaning blade is provided in an image 

forming device having a cleaning device with the cleaning blade. Accordingly, 
the image forming device can achieve excellent image, high quality, and 
supreme durability by solving problems such as toner escaping, the toner 
sticking on an image carrier surface, abnormal sound, abnormal vibration, or a 

20 blade turning up. 

[Fig. 4] Fig. 4 is a diagram of a vibration waveform (time region) of Stick-Slip 
motion of a cleaning blade edge portion in each vibrating state. 

25 Fig. 4 
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[Vibration waveform (time region) of Stick-Slip motion of cleaning blade edge 
portion in each vibrating state] 



(b) 

Amplitude (^im) 
Time (m sec) 



When pressing force (frictional force) is optimal 
Maximum amplitude: about 0.3 ^m 
10 Vibration frequency: about 80 Hz to 120 Hz 
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